Summary. At limiting velocity 50 \m=x\106 dead spermatozoa consumed 13\m=.\6\g=m\l O2/h and degraded 6\m=.\1 \m=x\10\m=-\7 mol l-phenylalanine/h. Substrate concentration in egg yolk was equivalent to 6\m=.\1 \m=x\10\m=-\3 m-l-phenylalanine. At a substrate concentration of 3 \ m=x\ 10\m=-\2 m-l-phenylalanine, oxidase activity was significantly affected by oxygen tension (r = 0\m=.\947, P < 0\m=.\01) and temperature (r = 0\m=.\995, P < 0\m=.\01). Non-return rates were not affected when semen was stored at 5\s=deg\Cin 20% egg yolk diluents with catalase but were significantly increased with semen stored at ambient temperatures of 15\p=n-\23\s=deg\C.
Introduction
Tosic & Walton (1950) reported that spermatozoa contain an aromatic L-amino acid oxidase (no EC number). One of the end products of L-phenylalanine degradation, H202, is toxic to spermatozoa (Tosic & Walton, 1950; Mann, 1964: pp. 384-385; Shannon & Curson, 1972) . Tosic & Walton (1946) also demonstrated that egg yolk, a common constituent of bovine semen diluents, contained dialysable substrates for the enzyme. Although peroxide was produced from egg yolk by bovine spermatozoa, neither reducing the substrate concentration by dialysis of egg yolk (Tosic & Walton, 1946) nor eliminating peroxide by the inclusion of catalase in semen diluents (Hafs 1961; Foote & Dunn, 1962) significantly affected fertility when semen was stored in egg-yolk diluents at 5°C. However, Shannon & Curson (1972) reported that the enzyme is active only after death of spermatozoa which has enabled a more critical evaluation of the enzyme's properties. The Fertility trials. All semen was diluted in Caprogen (Shannon, 1965) plus 20% egg yolk.
Catalase, when added, was at 4-5 pg/ml. Catalase (EC 1.11.1.6) was prepared in crystalline form in this laboratory (see Shannon & Curson, 1972 Table 1 ). Substrate concentration in egg yolk. Oxygen consumption due to aromatic amino acid degradation by 50 IO6 dead spermatozoa in egg yolk diffusâtes was 2-9, 4-2, 4-9 and 5-1 pi 02/h in 4 experiments. The estimated L-phenylalanine equivalent was between 8-9 IO-4 and 2-0 10-3 µ with a mean of 1-5 10~3 m. The diffusate was equivalent to 25% egg yolk, and the estimated L-phenylalanine equivalent in whole egg yolk is 6-1 10-3 m.
Oxygen tension. The effect of oxygen tension on oxidase activity is shown in Table 2 . The relationship between oxidase activity and oxygen tension is asymptotic (y Predicted activity at 20 and 40% air saturation is 30% and 55% of activity at 100% air saturation. replicates.
Fertility trials There was an interaction between temperature of storage and catalase addition (P < 0-05), with catalase depressing the non-return rates of semen used at 5°C (-3-1%) and increasing them with semen used at ambient temperatures (+0-4%) (Table 4 ). When semen was used at ambient temperatures of 15-23°C (Table 5) catalase significantly increased non-return rates with semen used at a mean age of 9 h (0-93 ± 0-25, < 0-01, combined results of Trials 3 and 4) and 30 h (1-3 ± 0-58, < 0-025, Trial 2, and 1-73 ± 0-20, < 0-01, combined results Trials 3 and 4). Although the results indicate a greater response to catalase inclusion for semen used at a mean age of 30 h at time of use rather than at a mean age of 9 h, the results cannot be strictly compared because semen of different ages was used by different technicians. However, Trial 2 was conducted with technicians who normally used semen aged 9 h. Difference between diluents N.S. Difference between storage temperatures N.S. Interaction of storage temperature and diluent, < 005. (Hafs, 1961; Foote & Dunn, 1962) , except possibly after prolonged storage (Foote & Dunn, 1962) ; and (2) the consistently positive fertility response we have obtained to catalase inclusion in diluents when semen is stored at ambient temperatures. It follows that catalase is unlikely to be of benefit with deep-frozen semen which is stored at 5°C for only a short period before freezing, and is inseminated immediately after thawing (see Foote, 1976) . Conversely, catalase inclusion may be valuable when frozen semen is thawed, further diluted and stored at ambient temperature before use (Shannon, 1972) , because of the high proportion of dead spermatozoa present after thawing.
